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Liability

Ultrasonic testing is a function of using the propguipment (electronics, transducer,
cable and couplant combination) for the inspectind a qualified operator who knows
how to use this manual, the instruments and albialon procedures. The improper use
of this equipment, along with the improper calibyatcan cause serious damage to
components, factories, facilities, personal injanyd even death. ALL DANATRONICS
ULTRASONIC THICKNESS GAGES ARE NOT INTRINSICALLY SRE AND
SHOULD NOT BE USED IN ANY HAZEDOUS OR EXPLOSIVE ARES.

It is understood that the operator of this equipniea well trained inspector qualified by
either their own company or another outside agémégsue Ultrasonic Level I, 40 hour
class room training in Ultrasonic Theory. DanatosniCorp. and any of its employees or
representatives shall not be held responsibleniproper use of this equipment for its
intended use. Proper training, a complete undestgrof Ultrasonic wave propagation,
thorough reading of this manual, proper transdaegction, correct zeroing of the
transducer, correct sound velocity, proper testkdpproper cable length, proper
couplant selection all play a factor in successftrhsonic thickness gaging. Special care
should be taken when test pieces have rough otguhsurfaces, particularly those
applications where the test piece is thin to b&gth as doubling of the echoes is
possible even if the transducer is capable of meagsthe desired thickness. As
transducers wear or heat up, results can be edbehin due to a lack of sensitivity as a
result of wear or too thick due to heating up @& ttansducer, referred to as “drift.”
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1 Getting Started

About the ECHO Series

The ECHO series are portable, digital, handheldsiinic thickness gages that are
specifically designed to measure the remaining thadkness of primarily steel
structures.

» Vibralarm (vibrates gage below/above minimum/maximthickness value)
llluminating keypad for easy to view go-no-go thels values
Unique, programmable left-hand/right-hand operation

Up to 20 hour battery life with rechargeable Li-lloigh capacity battery

YV V VvV VY

Small, easy to hold, ergonomic, custom molded, lmaraase with rubber keypad
designed for IP67 rating

» Multiple dual and single element transducer optiockiding high temperature

The ECHO 9 is a base gage in the color family affga simple user interface packaged
in the same custom molded high-density plastic easerubber keypad as the other
more sophisticated models. This gage offers rediadutcurate thickness readings on
mostly steel structures with access to only one.sithe ECHO series can be easily
upgraded in the field to the add ECHO-9DL, EHCO-9@NECHO-9DLW the live

color waveform (A-Scan). We can even add our pi@tigage mode to allow for
0.0001" resolution and higher frequency single elenprobes.

The ECHO-9W is a mid-range model consisting ofrttfest commonly used features in a
thickness gage not requiring a datalogger, but wiilie color A-Scan. This model offers
gain adjustment, vibrating alarm and illuminatireygad conditions, and automated
transducer replacement notification feature. Like ECHO 9, this model is field
upgradeable to include a datalogger with color i@we.

Our top of the line model, ECHO-9DLCW, containstb# same features of the ECHO 9
and ECHO-9CW and ECHO-9DL plus:

» Live color waveform with gain, range, and rectifjjustments

» 1M thickness reading Datalogger using a 32GB m&fbocard memory is
essentially “unlimited”

» Three pre-set files for linear, grid (row advanggjd (column advance), linear
plus custom point, 2D plus custom point, 3D, boiterd sequential
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» B-scan
» Custom rubber boot with built-in stand and 4-paimést harness
> Probe Zero

When turning on the ECHO 9 series, the gage doesi@mmatic zeroing of the

transducer thus eliminating the need for an onfblmro. (This manual is
interchangeable when using the ECHO series basi@bpns and calibration steps, with
the exception of the datalogger, B-scan, and EoHeeho features.) The ECHO 9 will
electronically zero the transducer upon power upatra particular time during normal
operation to ensure the transducer is working aoatance with electronic zeroing
procedures. This feature is particularly imporamthigh temperature materials and when
the transducer becomes worn.

Important Notice: Please make sure the transducer is NOT coupled to the test piece
when the gage is first turned on and that there is no couplant on the end of the
transducer. The transducer should also be at room temperature and clean without any
noticeable wear.

For a more accurate “span” of calibration, Danat®necommends a zero calibration
and sound velocity calibration as well.

When you press and hold thé key, the gage will power on. Find the transduaat p
number (located on the back of the transducer)yaadh it to the same number on the
gage display screen. Here is what the first scvakhook like (see reset and backlight
sections for additional details):

BKLITE

Once you select the transducer number, pres8IEU/OK keyon the gage. Be sure to
wipe off any couplant from the transducer facetts point, the gage will preform an
automatic probe zero.

Note: If you get an “insert transducer” message you can try swapping the connector or
rotating the molded plug from where the cable plugs into the top of the gage. If this does
not work, the transducer likely needs to be replaced.
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Keypad Functions

The figure below shows the full keypad layout repraative of each ECHO series
thickness gage.

| M@mm j_

The following table refers to each key or symbalsh on the keypad. Note the F keys
correspond to text above each key and prompts eh@egending on which screen you
are adjusting.

Key Function
Up arrow key

Down arrow key

Left arrow key

On/Off symbol (under the F1 key)

A

hd

<

D Right arrow key
O

b MENU/OK key
F1 Varies
F2 Varies
F3 Varies
F4 Varies
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Function Keys

Function keys, or F keys (e.§1, F2, F3, F4), have various gage functions and may
change depending on the display screen. View thternaf the display screen for the
function that corresponds with the appropriate ¥ k®r examplef-1 may correspond
with the Save functiorf;2 with the Freeze function, &3 with the Directory function
(Dir). Many times the left or right arrow keys che used instead of tiMENU/OK key
to highlight a parameter or to see what is understriected choice.
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Display Screen

The gage has a graphic style color display withx82@0 (1/4 VGA) pixel density.
Viewing the screen is best from straight abovdigh8y below the surface rather than
from side to side. If external temperatures arewe2’F (0°C), the display may be
slower to update information.

ALARM
Color Waveform in Echo-to-Echo mode, filename, tilickness value,
gain, rectification, battery life, alarm, freezechlight, and display mode.

Transducer screen, menu, reset, backlight

10
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The top part of the display screen shows the Fdm#l ID Number, AA, and 0001 for
grid column and row. The lower part of the dispdays as an interactive tool that allows
you to decide how you want to proceed with thenmfation that is displayed on the
screen. The middle part of the screen shows th@wolg: thickness value; In, mm or
usec; Echo-to-Echo symbol; LOS (loss of signalEeze; Fast Min or Max; Alarm
indicator; Differential mode; Low, Med or High gaiand percent remaining battery life.

F1 F2 F3 F4

Battery Pack

To ensure the highest level of performance anceptioin, the battery compartment is
separated from the electronic components of the.gag

Monitoring the Battery Charge from the Display Screen

The ECHO series continuously displays the percentddpattery life remaining on the
bottom right corner of the measurement displayestrg&vhen the battery life is below
10%, the battery indicator will turn from greenréml. When the battery life is below 5%,
the indicator will flash.

|Note: Power off the ECHO series gage to ensure any saved data is stored internally. |

11
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Re-charging the Battery

USB port

To re-charge the battery, simply plug in the chatgean AC outlet (between 100-240V)
and plug the other end into the USB connector ertdp of ECHO series gage. Thé
key will light up with a blue LED when charging,cthe light will go out when fully
charged. Allow several hours (up to 10 hours) ttyftharge.

Note: There is a battery indication monitor on the bottom right of the screen showing the
percent of battery life, as seen below at 75%.

MEML

1TSPLAY
ITIAL ETII

12
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You may also use a computer instead of the wallgghao charge the gage, but this will
take significantly more time than using an AC outleyou decide to charge the gage
using this method, make sure the gage is poweffdge@idre you connect the USB to the
computer and to the gage itself.

When charging is complete, thd key will appear translucent in color. Power o th
gage, and unplug the charger from the USB connectohe top of the gage.

Using Non-rechargeable AA Batteries

A non-rechargeable alkaline AA pack is also avddalbhis option requires a spare tray
and 3 AA batteries. Follow these steps to insentrazhargeable batteries:

1. Un-screw the battery door.

2. Disconnect the Li-lon battery connector.

3. Plug in the AA tray connector.

4. Replace the battery door and tighten screws.

Note: When using the 3 AA battery tray, batteries cannot be re-charged.

13
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Boot, Bail, and Strap Features

The custom rubber boot with built in bail and 4+gaihest harness is an accessory for the
ECHO series gages. Not only does the boot helpdiegt the gage from the elements,
but the functional bail and strap also offers aetsrof positioning options.

Placing the Boot on the Gage
To insert the gage into the rubber boot, followsthsteps:

1. Guide the gage strap through the hole at the tdpeoboot (either right or left
side).

2. Slide the gage into the top of the boot.

3. Gently apply pressure to the bottom of the gagé mfally pops into the boot.

Removing the Boot from the Gage

Be sure that the bail is set in the open positigiofe attempting to remove the boot.
Follow these steps:

1. Apply pressure to the bottom two corners of thethwiil the gage pops out.
2. Wriggle the top section of the gage out of the boot
3. Guide the gage strap through the hole at the tdpeoboot.

Using the Boot Strap and Balil

The boot strap is attached to the bail on the lodtke boot. It can be used as a right- or
left-handed strap, or a finger strap. You can atsmect the strap to a 4-point chest
harness for hands-free use.

The bail, including the straps, can be removed ftloeboot. This is useful when adding
accessories or locating the gage’s serial numbepl$ open the bail and apply gentle
pressure to one side of the connector, which iatéxtat the top of the bail. The piece
will pop off exposing the accessory mount (seeWwgknd gage serial number.

Other Gage Features

Using the T/R 1 and T/R 2 Ports
On the top of the ECHO series gages are two portsdnsducer connectivity.

If you are using a dual element transducer, you usayeither port—T/R 1 or T/R 2—
interchangeably. However, if you are using a simjgenent transducer, plug the
connector into the T/R 1 port only.

Locating the USB Slot

The ECHO series gages are furnished with a USBI&t0n the top of the gage. Use the
USB slot to connect AC chargers or to connectdoraputer for cross-functionality.

Using the Accessory Mount

On the back of the gage is a % x 20 accessory mohig connector point is compatible
with a multitude of accessories including a magngifpe attachment and a Gorilla Pod.

14



ECHO Series Ultrasonic Thickness Gages

Locating the Altitude Change Release Regulator

At the bottom of the gage is a circular outlinehngmall holes. This feature regulates
pressure due to altitude change. Any pressure lguilbside the gage will be
automatically released.

15
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2 Using Basic Gage Operations

Power on the Gage
To power on any of the ECHO series thickness gdgtsw these steps:

1. Press and hold tHel key for more than 3 seconds. The power symbahas/n
below, is under thé1 key printed on the keypad.

Power symbol

under the F1 key
2. 1he rollowing screen will appear on the gage digpla

BKLITE
For the purposes of this manual, we will refertis screen as thdomescreen.

3. Use the up and down arrow keys to select a tramsdua press tHdENU/OK
key. (Please note, the transducer selection witiraatically display the last used
transducer prior to shut off.)

From theHomescreen the following F keys are available:

e F1-Menu
e [2 —Reset
« F3 - Bklite

Selecting the Menu Option
The gage offers sevenslenu options as shown below:

16
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MENU
CHLIERHT LON
0is e

For a full description of all thlenu options, refer to Section 6.

Performing a Reset

You can reset the gage parameters back to theltsédtings by performing a gage reset.

Note: Performing a reset permanently deletes all of the saved parameters from the gage
and replaces the settings with default values.

To perform a reset, follow these steps:
1. From theHomescreen, press th€l — Resetkey. TheResescreen appears:

ET
PHRAMETERS

pEOUT | |
2. Select thdParametersoption, and press tidENU/OK key. The following
screen appears:

METE
HRE YOU SURE?

IO
3. Press thé&2 — Yeskey to reset all parameters in the gage backfeuttesettings,

or press th&3 — Nokey to cancel a parameter reset.

17
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Database Reset

Performing a Database Reset clears all the filésdrdatabase and keeps the first three:
Linear, Row Increment and Col Increment databdss With cleared readings. All of the
user created files in the database will be clearetideleted. To perform a Database
Reset, follow these steps:

1. From the Hhmescreen, press thHel — Resetkey. The Reset screen appears.

Select théDatabaseoption and press tiHdENU/OK key. The following screen
appears:

= E S E [

FILES/DEFAULT

DATABASE PéRAMETEH

ARE YOU SURES

If you want to exit this screen, press ffe— Backkey to take no action and
return toHomescreen.

2. Press thé&2 — Yeskey to perform a Database reset.

After performing a Database Reset, H@mmescreen appears automatically.

Parameter Reset

Performing a Parameter Reset restores default gaeasrio the factory settings. To
perform a Parameter Reset, follow these steps:

1. From the Hhmescreen, press thHel — Resetkey. TheResescreen appears.

Select thdParameter option and press tHdENU/OK key. The following screen
appears:

= E S E [

ABOUT

18
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If you want to exit this screen press eitherfie- Exit key orF3 — Nokey to
take no action and return klomescreen.

2. Press th&2 — Yeskey to perform &arameter reset.

After performing a Parameter Reset, H@mescreen appears automatically.

Database/Parameter Reset

Performing a Database/Parameter Reset clearsedilék in the database and keeps the
first three Linear, Row Increment and Col Incremdsittabase files with cleared readings.
All of the user created files in the database belldeleted and the default parameters will
be restored at the same time. This selection isdesalent of performing MASTER
RESET on the instrument, restoring original facteejting. To perform a
Database/Parameter Reset, follow these steps:

1. From the Hhmescreen, press thHel — Resetkey. TheResescreen appears.
Select théDatabaseoption and press ti@K key. The following screen appears:

CLEAR F |  (OEFALLT

Es
DATABASE PAMETEH

ARE YOU SU

2. If you want to exit this screen press eitherfie- Exit key orF3 — Nokey to
take no action and return klomescreen.

3. Press thé&2 — Yeskey to perform &atabase/Parametereset.

After performing a Database/Parameter ResetHtiraescreen appears
automatically.

About Screen

You can find out information about your ECHO seti@skness gage, such as the model
number, version number, and contact informatiomftbe gage’#\boutscreen. To go to
the AboutScreen, follow these steps:

1. From theHomescreen, press tHe2 — Resetkey. TheResescreen appears:

19
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PHREMETERS

3. Press thé&1 — Backkey to return tdHomescreen.

Backlight

The backlight is always on, but the contrast caadjasted. To modify the contrast, see
Section 4.

20
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3 Calibrating the Gage

Calibrating is the process of adjusting the gagefspecific material and transducer
before testing material to ensure that all of tlreasurements are accurate. You must
always calibrate before measuring material fordash accuracy.

Velocity Calibration Only

If you are working with a test piece of known thielss but unknown material, then you
can calibrate velocity of the sound in the unknonaterial by measuring the time of
flight from main-bang to the first back echo. Byngsthe known thickness you can
calculate velocity of the sound for the unknown enat.

To preform a Velocity calibration only, follow thesteps:

Power on the gage.

Use the up and down arrow keys to select your thaces.
Press=1 — Menukey.

Use the up and down arrow keys to selecQhkbration option.
Press thtMENU/OK key.

Verify your transducer selection and pressNeNU/OK key.

oghkwNE

To proceed with Velocity calibration, follow thesiimuctions below:

1. Place couplant on the surface of a 5-step teskbloc
2. Couple the transducer to the material. A similaesn to the one shown below
will appear:

M8 CHARACTER 1D [T HE]

. 0.201.

-

THIM, THEN
ZERD

Cal screen

3. While measuring the thickest step, selegt- VEL key.

4. After pressing th&3 key, you can take the transducer off the testkoltiche
displayed measurement is different than the knoalnerof the step, use the up or
down arrow key to adjust the displayed value tokim@wvn value of the step.

5. Press thé ENU/OK key to perform the calibration.

The unit will briefly display the calibrated veltgivalue in the top of the screen and then
return toMeasure mode.

21



Danatronics, Corp.

Velocity and Zero Calibration

If you have a test step block of known thicknessgsunknown material, then you can
calibrate the velocity and zero of the sound inuthkenown material by measuring the
time of flight from the main-bang to the first baeg&ho for the thinner step and the
thicker step.

To perform a Velocity and Zero calibration, folldlhese steps:

1. Power on the gage.

2. Use the up and down arrow keys to select your thaceyr, and then press the
Menu/OK key.

3. PresdMlenu/OK key.

4. Use the up and down arrow keys to selecQhkbration option.

5. Press théENU/OK key.

To proceed with the calibration, follow the instiioas below:

1. Place couplant on the surface of a 5-step teskbloc
2. Couple the transducer to the material. A similaesn to the one shown below
will appear:

CHARACTER 1D [THE]

0.201

FY

COUPLE THIM, THEM
ZERO

Cal screen

3. While measuring the thinnest step, pressihe- ZERO keyand then use the up
or down arrow keys to scroll the thickness valumbar to the known thickness

4. Then press thEl - CAL key

5. While measuring the thickest step, selegt- VEL key.

6. After pressing thé&3 key, you can take the transducer off the testkbltiche
displayed measurement is different than the knosdnerof the step, use the up
or down arrow key to adjust the displayed valuthteoknown value of the step.

7. Press th&ENU/OK key to perform the calibration. For a few secoimdhe
top left hand corner, the calculated acoustic sapmd will be displayed.

Note: This process can be reversed by performing a velocity first and zero second as
long as you enter the known thickness each time. This procedure is when the displayed
user is set to left hand operation; see display settings; see section 4. The gage will
briefly display the calibrated zero value and then return to Measure mode.
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Zero Calibration Only

If you have a test step block of known thickness lamown velocity of sound in the
material, then you can calibrate the zero by méaguhe time of flight from main-bang
to the first back echo for the thinner step. THécated zero is the calculated zero minus
the measured zero.

To accurately measure a thickness of unknown nahtgou need to know the velocity of
the sound in the unknown material and the errdrsdiiced by the cable and electronics.
This is called delay line and zero calibrated vdtuehe transducer.

To perform a Zero calibration, follow these steps:

Power on the gage.

Use the up and down arrow keys to select your thaces.
Presg=1 — Menukey.

Use the up and down arrow keys to selecGhakbration option.
Press thtMENU/OK key.

Verify your transducer selection and pressNieNU/OK key.

oghkwhE

To proceed with the Zero calibration, follow thetiuctions below:

1. Place couplant on the surface of a 5-step teskbloc
2. Couple the transducer to the material. A similaesn to the one shown below
will appear:

MEZ?5 CHARACTER 1D [THE]

w 0.2

FY

3
E THIN, THEN P
ZERO

Cal screen

3. Measure the thinner step and pressibe- Zerokey.

4. After selecting thé-2 key you can take the transducer off the test bltick
measured value is different than the known valutefstep, adjust the measured
value by pressing up or down arrow key.

5. Press thé#ENU/OK key.

The gage will briefly display the calibrated zemdue in the top of the screen and then
return toMeasure mode.
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Delay Line Calibration

Delay Line calibration is done every time the timeks gage is powered on and a
transducer is selected, or when a different tracexdis selected during normal operation.

The gage automatically performs a Delay Line calibn by measuring the echo of the
transducer itself when it is not placed on any mi@tand there is no couplant on the
transducer surface.

Under normal usage, the surface of the transduearsiout over time, which reduces
sensitivity of the transducer.

Automatic Zero

To perform an Automatic Zero or Auto Zero, you miiistt select a transducer option
from theHomescreen, and press tMENU/OK key.

TREANSDUCER

To continue the Auto Zero, follow the instructiagisen on each display screen; the first
of which will prompt you to wipe off any couplarbm the transducer and wait three
seconds. The waiting time is shown in the changireeclock graphic.

WIPE OFF COLIPLHNT

After three seconds, the gage automatically begizero the transducer.

A warning message will appear on the display scriettre delay line is below the
acceptable limit for accurate thickness measuresnaftwu will need to replace the
transducer or select tirel key to acknowledge the warning message and cantising
the same transducer, which may have a worn suridtas. three seconds or after
acknowledging the warning message, the display shbe instrument parameters for
three seconds before goingMi@asurementmode.
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Measurement Mode with a Datalogger

If your ECHO 9 series thickness gage is equippél sdatalogger, then the display
screen irlMeasurement mode will look like the screen below:

MEZ?5 CHARACTER 1D [THE]

w 0.2

FY

THIM, THEM P
ZERO

To continue inMeasurement mode, follow these steps:

1. Press thé&1 key to select th8aveoption. (See: Save section for datalogger
version.)

Press thé&2 key to select thEreezeoption. (See: Freeze section.)
Press thé&3 key to select th®ir (Directory) option. (See: Directory section.)
4. Press théMenu = OK key to select th&lenu option. (See: Menu section.)

Note: The available choices for F1, F2, F3, and F4 are different for the ECHO series
thickness gages without a datalogger. Also, the file symbol, filename, ID: xx,xxxx are not
displayed in the non-datalogger version of the ECHO series thickness gages.
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4 Customizing Display Options
The ECHO series gages have several display optiensre customizable based on your
preferences.

INITIAL SETTI

| TO SELECT

Backlight

The gage is readable in direct sunlight as welhdsors. The backlight is always on by
default, and it's highly recommended to leave itndren using the gage indoors.

To use the backlight, follow these steps:

1. From the Hhmescreen, press thHel —Menu key. TheMenuscreen appears.

2. Use the up and down arrow keys to selectiisplay option, and press the
MENU/OK key.

3. Select théBklight option, and press tHdENU/OK key.

LEFT HAND
OUTLINE

4. Use the up and down arrow keys to chose the athyedbllowing parameters:
» Off: Backlite remains off
» On: Backlite remains on

5. Press th#ENU/OK key or theF1 — Backkey to exit the screen.

Color

The ECHO series gages have a high-resolution diptay with multiple color choices.
By varying the colors, you can optimize visibilapd improve contrast. You cannot
chose two of the same colors, however, and the wdbperompt you to pick the next
available color if a duplicate is selected.
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Some color changes are dynamic, meaning you véltise changes as you make the
selection (e.g., Flags, Background). Others, sscWaveform and Pop Up Background,
can only be seen once the change is made and tyoo te theHomescreen.

To adjust the color settings, follow these steps:

1. From the hmescreen, press thHel — Menu key. TheMenuscreen appears.

2. Use the up and down arrow keys to selectiisplay option, and press the
MENU/OK key.

3. Use the up and down arrow keys to seleciGbkr option, and press the
MENU/OK key.

0R S

5. You may select any of the following items in th& flor color modification:
* Pop up text
» Pop up border
» Pop up background
* Background

e Text

» Border
* Flags
 Grid

*  Waveform
6. Press thd#Y/ENU/OK key or theF1 — Backkey to exit the screen.
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User

The ECHO series gage is compatible with both rlggnided and left-handed users. To
adjust your preference, follow the steps below:

1. From the Hhmescreen, press thHel — Menu key. TheMenuscreen appears.

2. Use the up and down arrow keys to selectiisplay option, and press the
MENU/OK key.

3. Use the up and down arrow keys to seleciiber option, and press the
MENU/OK key.

4. Select either option:
» Left hand Soft keys options appear on the left of the stree
* Right hand Soft keys options appear on the right of theestre
5. Press th#I[ENU/OK key or theF1 — Backkey to exit the screen.

Note: For the purposes of this manual, all images shown are based on the left hand user
setting.

Waveform

The waveforms that appear on the screen when tak@agurements can be viewed as
either a solid waveform or an outline. Dependinglanlighting conditions and your
overall preference, follow the steps below to tedogtween options:

1. From the hmescreen, press thHel —Menu key. TheMenuscreen appears.

2. Use the up and down arrow keys to selectisplay option, and press the
MENU/OK key.

3. Use the up and down arrow keys to selecMiaeform option, and press the
MENU/OK key.
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¢
AUTD

LEFT HAMD
OUTL INE

4. Select either option:
* Filled: Waveform will be solid
* Outline Waveform will be outlined
5. Press th&IENU/OK key or theF1 — Backkey to exit the screen.
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5 Adjusting the Initial Settings
The ECHO series gages provide many usage settiaggdu can adjust depending on
your location and preference.

To get to thdnitial Settingsscreen, follow these steps first:

1. From theHomescreen, press thel — Menukey.
2. Use the up and down arrow keys to selectniteal Settings option.

3. Press thtVENU/OK key.
4. Use the up and down arrow keys to select any o$dings you wish to change.

5. When finished, press th€l — Backkey to exit the screen.

About
The About setting will display the gage's current softwaeesion. If you would like
further information about Danatronics, includingtact information, follow these steps:

1. Use the up and down arrow keys to select®heut option and press the
MENU/OK key. A similar image to the one shown below wipaar:

2. When finished, press thel — Backkey to exit the screen.

Auto Off

TheAuto Off setting shows the amount of time the gage willaenon during a period
of inactivity. To change the parameters, followsthsteps:
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1. Use the up and down arrow keys to select®t® Off option and press the

MENU/OK key.
IMITIAL .

ABEQUT

2. Use the up and down arrow keys to scroll throughfetiowing settings.
* 1-31 minutesThe gage will turn off automatically between 1-+8ihutes
» Never The gage will never turn off automatically

3. When finished, press thel — Backkey to exit the screen.

Clock
The gage has a real-time clock with several tintedate formats in which to choose.
To change the clock parameters, follow these steps:

1. Use the up and down arrow keys to selecQloek option and press the

MENU/OK key.
IMITIAL

32



ECHO Series Ultrasonic Thickness Gages

3. Use the left and right arrow keys to change anyeffollowing settings:
* Time Format12 hour or 24 hour
» Date Format Day/Month (DD/MM) or Month/Day (MM/DD)
* Minute Current minute (1-59)
* Hour: Current hour (12 hour: 1-12 AM/PM; 24 hour: 1-23)
» Day: Current day (1-31)
* Month Current month (Jan.—Dec.)
* Year Current year (2014-2025)
4. When finished, press th€l — Backkey to exit the screen.

Language

There are multiple pre-loaded languages on the, gagd as: English, Italian, Spanish,
French, German, Russian, Czech, Finnish, Chinapanése, Hungarian, and
Portuguese. Please contact Danatronics if you reg@uianguage other than the ones
provided.

To select a language, follow these steps:

1. Use the up and down arrow keys to selectlmeguageoption and press the

MENU/OK key.
INITIAL SETTIT

“CHANGE VALUE-»

2. Use the up and down arrow keys to change the gettin
3. When finished, press thel — Backkey to exit the screen.

Lock

TheLock setting can be used to prevent unintentional keégcsion or calibration
modification.

To select a parameter, follow these steps:

1. Use the up and down arrow keys to seleciLibek option and press the
MENU/OK key.
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2. Use the up and down arrow keys to change any dbtlmving settings:
» Off: The gage lock is disabled.
» Key. The keys on the gage are locked.
» Cal: Calibration keys and values cannot be modified.

3. When finished, press thel — Backkey to exit the screen.

Options
TheOptions setting is used for the datalogger.

To enter a key, follow these steps:
1. Use the up and down arrow keys to se{@gtions and press thMIENU/OK key.

. DEL DONE
2. Use the arrow keys to enter the correct Key codieer £2ach numerical or

alphabetical selection, press MM&NU/OK key. Note, your selection will appear
in the Key field.

3. If you make an error during the Key code selectiortess, press thi€2 — Del
key to delete the last entered selection.

4. When finished, press tHe8 — Donekey to complete the selection process or
press thé-1 — Backkey to exit the screen.

Note: The Key code must be at least six characters. An invalid message will appear if
the Key code is incorrect.

Reset
You can reset the gage parameters back to theltdsédtings by performing a gage reset.
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Note: Performing a reset permanently deletes all of the saved parameters from the gage
and replaces the settings with default values.

To perform a reset, follow these steps:

1. Use the up and down arrow keys to seleciRasetoption and press the
MENU/OK key.

2. Use the up and down arrow keys to selecRthmmetersoption and press the
MENU/OK key. The following screen will appear:

ESET

L No

3. Press thé&2 — Yeskey if you would like to reset the gage paramelacsk to the
default settings. Pressing th& key will bring you back to thelomescreen.

4. Press th&3 — Nokey if you would like to cancel the reset functidimessing the
F3 key, or theF1 key, will bring you back to thiitial Settingsscreen.

Resolution

TheResolutionsetting can be modified for corrosion or precisise. If your gage is
equipped with the precision option, the user cdacsdetween 0.001" and 0.0001" or
0.01mm to 0.001mm using the same process desdrdied.

To select a resolution parameter, follow thesesstep

1. Use the up and down arrow keys to seleciRasolutionoption and press the
MENU/OK key.
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2. Use the up and down arrow keys to chose betweeiollba/ing options:
+ 0.011IN/0.1 MM/0.1 US
* 0.001 IN/0.01 MM/0.01 US

3. When finished, press thel — Backkey to exit the screen.

Units

There are three differetinits settings available on the gage. To select onlmviahese
steps:

1. Use the up and down arrow keys to selectth@ option and press the
MENU/OK key.

2. Use the up and down arrow keys to chose betweeiollbe/ing options:
* IN: Inch
* MM: Millimeter
* USEC Millisecond

3. When finished, press thel — Backkey to exit the screen.

Beeper

TheBeepersetting is an audio feature that sounds when agyhk the gage is pressed
or if an alarm condition is triggered. (See Sec@dor more information about alarm
settings.)

To turn on/off theBeeperfeature, follow these steps:
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1. Use the up and down arrow keys to selecB&eperoption and press the
MENU/OK key.

INITIAL SETTI

2. Use the up and down arrow keys to chose betweeioliba/ing options:
» Off: Disables the Beeper option

* On: Enables the Beeper option
3. When finished, press thel — Backkey to exit the screen.

Vibrate

The gage will physically vibrate when this settiaggnabled and an alarm condition is
triggered. (See Section 6 for more information dladarm settings.)

To turn on/off theVibrate feature, follow these steps:

1. Use the up and down arrow keys to selectiieate option and press the
MENU/OK key.

2. Use the up and down arrow keys to chose betweeiolibe/ing options:
» Off: Disables the Vibrate feature
* On: Enables the Vibrate feature

4. When finished, press thel — Backkey to exit the screen.
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6 Changing Measurement Options

There are numerous options for taking measurenwentise gage. All of the options can
be made from thMeasurementscreen.

To get to theMeasurementscreen, follow these steps first:

1. From theHomescreen, press th€l — Menukey.
2. Use the up and down arrow keys to seleciMle@asurementsoption and press the
MENU/OK key.

DWM TO SELECT
LT

3. Use the up and down arrow keys to select any o$¢ftiengs you wish to change.
4. When finished, press thel — Backkey.

In addition to choosing various options from ¥Measurementscreen, you can also
change the settings once you are already engadating thickness measurements. For
instance, if you are taking a reading and decidentble or disable an option or change
the value of a setting, simply use the right or é&&fow keys to highlight the option you
wish to change. Next, use the up and down arrow keynodify the setting. Once you
are satisfied with your changes, pressiRhe- Donekey and begin taking measurements
with the new parameters.

Alarm

The gage offers various alarm settings to alertgfdow or high thresholds via audible
sounds and sensational vibrations (if settingeasbled), flashing display, and
illuminating keypad.

To set alarm thresholds, follow these steps:

1. Use the up and down arrow keys to selectdlaem option and press the
MENU/OK key.

38



7.

ECHO Series Ultrasonic Thickness Gages

AL ARM

Use the up and down arrow keys, followed byMENU/OK key, to select any

of the following options:

* Alarm Type

* Alarm High ref

* Alarm Low Ref

* Warning

If you select théAlarm Type option, you can chose from the following settings

by using the up and down arrow keys:

» Off: Disables the audible and vibrating alarm feature

» High: Alarm will occur when the displayed reading ighmer than the high
alarm reference value

* Low: Alarm will occur when the displayed reading isvér than the low alarm
reference value

» High-Low: Alarm will occur when the displayed reading isde¢han the low
alarm and/or greater than the High alarm refereabee

If you select théAlarm High Ref option, you can change the high ref value. The

waveform and th&1 key will illuminate red when a reading rises abtwve set

value.

If you select théAlarm Low Ref option, you can change the low ref value. The

waveform and th&1 key will illuminate red when a reading falls beldlve set

value.

If you select th&Varning option, you can change the percentage value bet@ieen

and 100%. The percentage entered is based ongheahd low set points. When

a reading falls above or below this percentageywneform and th&2 key will

illuminate yellow.

When finished, press thel — Backkey to exit the screen.

[Note: The Alarm Low Ref limit will not go beyond the Alarm High Ref limit. |

As noted above, the color of the A-Scan will dyneaily change to red, yellow, or green
depending on the reading and alarm value settings.

Red refers to a reading that is above or belowetineent low or high alarm value:
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CHARACTERE 1D

Yellow indicates caution—the reading is nearing\tti@ning percentage set for a low or
high alarm value:

[Note: The F4 key is not active in Alarm mode. |

For example, when using the 5-step English testihdth thicknesses of 0.100, 0.200,
0.300, 0.400 and 0.500 inches, if you enter alagh-tow you will first need to enter the
high value. Enter 0.500 inches and pressME&U/OK key.

Next you will need to enter the low value of 0.106hes. The display will ask you to
enter the percent reading of the high-low. The gaifjedefault to 20% (this can be
changed with the up or down arrow keys), so anglingawithin 20% of the high value
(approaching high, between 0.400" and 0.499" a800.& within the 20% range of
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0.500") will result in the yellow keypad illuminag. Also, any reading above the low
value of 0.101" and 0.120" will result in the yellé-2 key illuminating as you approach
the minimum.

In Alarm mode, choosing a non-zero percent value providesraing for readings that
approach the selected percent value of the higpvolimits. For example, if the alarm
value is 0.100" and 20% is entered as the “pencaloe,” reading from 0.101" to 0.120"
will result in theF2 “yellow” key being illuminated. Also, reading ledgan 0.100" will
result in theF1 “Red” key being illuminated and greater than 0:1&0I result in theF3
“Green” key being illuminated.

Vibrating Alarm Display

The vibrating alarm, noted withkeell iconand two curved lines to the right thfe gage
display, can be enabled with varying alarms andratonditions as shown on the
screens below:

HARACTER 1D

HLARM
Visual, Audible, and Vibrating alarm enabled.
)) symbol appears next to the alarm icbih (High) Lo (Low) appears next to the symbol.

The image above shows that an alarm condition basreed meaning the measured
reading is greater than the High Alarm limit. Therd/Hi (High) appears next to the ))
symbol. If a low threshold is set as well, the wbad(Low) appears next to the )) symbol
verifying the reading is lower than the Low Alarimmit.

Note: In the NON-DATALOGGER version, the F1, F2, and F3 key choices are different
and the file symbol or the filename along with ID# are not shown.

Blank

Use theBlank option when you do not want to read noise foriqdar region. Using
theBlank option is not recommended when using Echo-to-Echo.

To set theBlank option, follow these steps:

1. Using the up and down arrow keys selectBlank option and press the
MENU/OK key.
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2. Use the up and down arrow keys to select the geytim wish to change.
» Off: Disables the Blank feature

* On: Enables the Blank feature
3. When finished, press thel — Backkey to exit the screen.

B-Scan
Use theB-Scanoption to setup a manual or time encoded B-scan.
To set theB-Scanoption, follow these steps:

1. Using the up and down arrow keys selectBR8canoption and press the
MENU/OK key.

2. Use the up and down arrow keys to select any ofalf@wving options.
» Off: Disables B-scan option
* Manuat Enables manual B-scan
» EncodedEnables encoded B-scan

3. When finished, press thel — Backkey to exit the screen.

Differential (Diff)
There are threBiff options from which to choose.

To set theDiff options, follow these steps:

1. Use the up and down arrow keys to selecttie option and press the
MENU/OK key.
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. Use the up and down arrow keys, followed byMENU/OK key, to select any
of the following options:

» Diff Type

» Diff Source

» Diff Ref Value

DIFF
DIFF E
DIFF REF WHLUE

. If you select thdiff Type option, you can chose from the following settings b
using the up and down arrow keys:
« Off: Disables the Diff feature
» Absolute When this mode is enabled, the gage will displdlyickness
value as an absolute number of what has been dnteveexample, diff
abs = 0.500" and the real thickness is 1.000"dtsglay will show diff
abs 0.500". If the real value is 0.300", the gadkdisplay, -0.200".
* Percent When this mode is enabled, the displayed vallldeilisted as a
percentage of the value entered as the diff. Faniple, if you set the diff
to percentage at 0.500", a reading of 0.250" wesiuit in 50%.
. If you select thdiff Source option, you can chose from the following settings b
using the up and down arrow keys:
* Numerical ValueTheAbsolute option displays reference values as IN,
MM, or uSec
» File Compare ThePercentoption displays difference as a percentage of
reference value
. If you select thdiff Ref Value, you can set the value between 0.01-20.00 IN (or
whatever metrics you have chosen inlthigal Settings).
. When finished, press th€l — Backkey to exit the screen.
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Echo-to-Echo

The Echo-to-Echooption allows you to make measurements betweercomeecutive
backwall echoes. Therefore, a good use ofttgo-to-Echooption is for measuring
through coatings to measure only the true metekiti@ss.

To enable or disable thecho-to-Echooption, follow these steps:

1. Use the up and down arrow keys to selecBHe-E option and press the
MENU/OK key.

2. Use the up and down arrow keys to select the fafigwettings:
» Off: Disables the Echo-to-Echo feature
» On: Enables the Echo-to-Echo feature

3. When finished, press thel — Backkey to exit the screen.

Be mindful when making readings in Echo-to-Echdhasblank after the first
receive echo may need to be adjusted to avoid énaismode converted echoes.
To adjust blanking on the first echo, it is impottéo recalibrate one time—either
Cal Zero or Cal Velocity. (See Calibrating in EdaeEcho section below.)

Note: Pay attention in A-Scan mode to ensure you are in the appropriate mode. Echo-
to-Echo or normal mode as thickness readings and associated calibrations are mode
specific.

The first Pink line on the baseline is referreédisahe Main Bang Blank while the second
red line is referred to as the Interface Blank IBrBlank). The white line represents the
measured time interval between the two correct esho
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I I
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In Echo-to-Echo mode, sometimes gain will helpriswge you are reading on the
correct echo.

Calibrating in Echo-to-Echo

When using Echo-to-Echo it is best to use the thacsrs designated with a —EE part
number, such as DK 537EE and DK 718EE. These tumess have greater damping,
which allow for more stable readingskcho-to-Echomode. For gages with a live
waveform, using the DKS537 is also possible. Ngéén and the use of blanks may need
to be adjusted depending on the shape and conditithe echoes.

Once theEcho-to-Echooption is enabled (see instructions in the sedioove), follow
these steps to calibratetho-to-Echomode:

N

AN A N
A N T I
[L

A N
A
ML NI IAL [

FULL

0-E = 0Ok
__
From theHomescreen, press tHdENU/OK key.
Use the left or right arrow and stop when you ledate symbol with two peaks in
the upper left of the display, press the up arm@wtn on Echo to Echo. Denoting
the Echo-to-Echooption is enabled.
PressMENU/OK key.
Use the up and down arrow keys to selecGhkbration option and press the
MENU/OK key.
Place couplant on the 5-step test block.
Perform CAL ZERO on the think part of the test Blodgth coating, following
instructions on the gage display.
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7. Perform CAL VEL on the thick part of the test bloskhout the coating,
following instructions on the gage display.
8. PressMENU/OK .

Fast

TheFast option allows you to select fast updates of measents at 25Hz compared to
4Hz in a normal reading.

To set théFast option, follow these steps:
1. Use the up and down arrow keys to selectRast option.

2. Use the up and down arrow keys to select any ofall@ving settings:
» Off: Disables the Fast feature
* On: Enables the Fast feature. The LOS will work ndlyrend not show the
measured reading.
* Min/Max The LOS will display the LAST MAX measured valoethe LAST
MIN measured value. If you choose t@&/Max option, the gage will show
the Max and Min value on the display as shown below

Helpful Hint: When using the Min/Max mode, if you press the F2 — Freeze key prior to
LOS, the gage will display the last minimum prior to the LOS so that the actual couplant
on the end of the transducer is not registered as a legitimate minimum reading. The LOS
flag indicates the LAST MAX or the LAST MIN value and is shown based on the
Min/Max setting.
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Gain

Gain refers to an increase in signal power (echghtieand is typically measured in
decibels (dBs). The Gain feature is useful forisgta reference level where by making it
easier to add or subtract gain.

To set theGain option, follow these steps:
1. Use the up and down arrow keys to seleciGhae option.

OFF
MIN/MAR

2. Use the up and down arrow keys to toggle betweerallowing two settings.

* AGC(Auto Gain Control) When inAGC mode, the gage will use its
sophisticated algorithms to automatically set thm ¢o the desired height. If
echoes are not being detected but are somewhbleyisly increasing or
decreasing the gain as described above. UdeZkey to adjust from 20 dB
or 94 dB.

* Manuat When inManual mode, gain adjustment can be set to low, std, and
high representing a 3 dB change in each for the @@Hand the ECHO
9DL)

3. When finished, press thel — Backkey to exit the screen.

You can also adjust the gain for waveform gages fitee live A-Scan. To adjust gain
during a live A-Scan, press the right or left arreeys until the gain is highlighted, then
use the up or down arrow, or th2 key, to return to AGC. Press tké key when done.
For the ECHO 9 or DL version, you can adjust the gathe same manner or by using
theMeasuremenscreen.

|
1 I |
[ | !
R 1 o Yoo L
= o Anur | ! ‘__- un i... 2l T
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Hold

If a LOS occurs, the gage can continue to disgiaylast measured thickness by
“holding” the measurement.

To set theHold option, follow these steps:

1. Use the up and down arrow keys to selecttbkl option and press the
MENU/OK key.

MEASUREMENTS

2. Use the up and down arrow keys to toggle betweerallowing settings:

» Off: Disables the Hold feature, so the gage doesardtrwe to display the last
measured thickness

» On: Enables the Hold feature, so the gage continudspday the last measured
thickness

3. When finished, press thel — Backkey to exit the screen.

Measure Type

TheMeasure Typeoption allows you to choose between a materiaktiess
measurement or velocity measurement depending wnagplication.

|Note: In order to use the Measure Type option, the Fast option must first be disabled. |

To set theMeasure Typeoption, follow these steps:

1. Use the up and down arrow keys to seleciMieas. Typeoption and press the
MENU/OK key.
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2. Use the up and down arrow keys to toggle betweerallowing settings:

Meas. TypeChoose either th€hicknesr Velocitysetting. You must always
enter a reference thickness before you chose ¢gtsbleThicknesoption.
Likewise, you must always enter a velocity befoperychoose to select the
Velocityoption.

Ref Thk:Choose between 0.01 IN — 20.00 IN.

3. When finished, press thel — Backkey to exit the screen.

Range
You can enter the range in which you are measwvimen using th&angeoption.
To set theRangeoption, follow these steps:

1. Use the up and down arrow keys to seleciRaageoption and press the
MENU/OK key.

2. Use the up and down arrow keys to choose a desattidg between 0.200 IN —
20.000 IN, depending on the range found. You mag atroll to the Zoom
option, which will put the echo in the middle okthcreen.
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3. When finished, press thel — Backkey to exit the screen.

Rect (Rectification)

TheRectoption will vary the way in which the echoes dnewn on the waveform
display. Rectification does not affect the thiclsyegeasurement in any way. There are
four options available.

To set theRect option, follow these steps:

1. Use the up and down arrow keys to selecRbet option and press the
MENU/OK key.

2. Use the up and down arrow keys to select the gstiiou wish to change.

RF: Both positive and negative lobes are displayeatienRF waveform, which
the gives the greatest overall representation siipo for more applications.

CHHRACTERE FILE MAME
TER 1D [THE]

TOONE
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Full: Displays the negative section of the echo foldediad the baseline so that
both the positive and negative lobes are shown.

HW-+: Displays the positive lobes, but not the negates. An indicator is
shown on the gage.

2?5 CHARACTER 1D

HW-: Displays the negative echo lobes as positivedmas not show the positive
lobes at all. An indicator is shown on the gage.

- .
poME [ | ]
3. When finished, press thel — Backkey to exit the screen.

Velocity

You can enter the range of velocity depending asr yoeasurement needs and
calibration by using th¥elocity option.

To set theé/elocity option, follow these steps:
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1. Use the up and down arrow keys to selecMékcity option and press
MENU/OK key.

0.25452 IN/US

2. Use the up and down arrow keys to scroll throughajbtions ranging between
0.04000 IN/US — 0.60000 IN/US.

3. When finished, press thel — Backkey to exit the screen.

Transducer

TheTransducer option allows you to match a transducer from tbitd the transducer
you are using on the gage. Thensducerscreen is the first screen that appears on the
gage and acts aHbmescreen as well. You can also change your transcabection
from theMeasurementscreen.

To select a new transducer from Measurementscreen, follow these steps:
1. Use the up and down arrow keys to selecitiecer option.

2. Use the up and down arrow keys to chose a transéhare the list that matches
the one you are using.

3. When finished, press thel — Backkey to exit the screen.
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7 Special Gage Functions

The ECHO series thickness gages have many spaniidns that go beyond the basics.
This section will discuss these special gage fonstin detail.

Display Size Options

The gage provides four different reading sizeshendisplay depending on your
preference and operation environment. The imagesviehow how each display will
appear on your gage from smallest to Iargest dyspbdion.

I--WH_-_
N UL WO TN

_
| ALARM [UNFREEZE] EKLITE | DISP D ALARM [UNFREEZE| EKLITE

To change the display size when making a thicknesding 3|mp|y press thiel- Disp
MD key until you are satisfied with the selection.

Use of Blanks

The ECHO 9 with live waveform has 2 forms of blarki MB Bl and IF blank. These
can be used to filter out any unwanted signals.
Test

TheTest option is designed to perform one or many intetestis on the gage to make
sure it is running optimally. Th&estoption is found under thidenusettings.

To perform arest, follow these steps:

1. From theHomescreen, press th€l — Menukey.
2. Use the up and down arrow keys to selecfTiast option and press the
MENU/OK key.
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GE MOWITOR

3. Use the up and down arrow keys to scroll throughtéists in which you would

like to select.
4. Press thdMENU/OK key once you have selected the test you wishromme.

5. When finished, press thel — Backkey.

Using the Save Option

If equipped with the Datalogger, the ECHO 9 secis save thousands of thickness
readings and waveforms either internal onto a rexblevSD card.

To use thésave Key follow these steps:

1. From theHomescreen, press th€l — Menukey.
2. Use the up and down arrow keys to selectiteal Settings option and press the

MENU/OK key.

DETHIL

THE ORLY
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GAGE
OFF

GAGE
DETAIL
THK_ONL RS

4. Use the up and down arrow keys to toggle betweefdfowing settings:
» BMP: Bitmap or screen shot captures
* THK ONLY: Thickness only
* THK+ASCAN Thickness and A-scan

5. After this selection is made, tid key will display BMP, SAVE THK, or SAVE
ASC. Data can later be sent to Microsoft Excel gsirstandard USB cable and
DATA XL provided on the mini CD in your gage kit by removing the SD card
to a card reader and also using DATA XL.
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Choosing Where to Save the Readings
DIRECTORY

INTERMAL
S0 CHED

ECHO series has both internal and SD card mema\ceBtain to select and note where
your files are located, and always check for adegmemory before taking readings.

For the datalogger version only, you can save gaitg via theSavekey, which isF4 if
right hand setting is enabled, lét if left hand setting is enabled. (See Section 4ifgit
hand and left hand setting options.)

|Note: Save is on the left. |

|Note: Save is on the right. |

The data saved will depend on your setup parametish are selected from the
Setupscreen. For example, if tiNotesoption is set t@ff then saved thickness
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reading will be stored at the ID location [LinedRow], [Col] without notes.
(See: Directory selection for file type details.)
Using the Freeze Option

For the datalogger version and non-datalogger eetiickness gages, you can freeze
your data via th&reezeoption.

To use thd-reezeoption, follow these steps:
1. From thethickness measurement screen, pres&fhe Freezekey.

TER FILE HHHE

STl
The following screen is display whereby showing‘tReflag next to the

thickness reading. You are nowkreezemode. Thd=2 selection changes from
Freezeto Unfreeze While inFreezemode, the menu options are disabled.

2. Press th&2 - Unfreezekey to disabld-reezemode.
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8 Using the Datalogger Directory Mode

The datalogger has a built-in file and data managsystem. Each thickness reading
and/or waveform is stored and tagged with an alpimemic identification number and
file name with descriptive field. A complete deption of the measurement type, gage
calibration, and setup parameters are stored alathgeach reading.

To use the datalogg®&irectory mode, follow these steps:

1. Press=1 — Menukey.

2. Use the up and down arrow keys to selecthtaloggeroption.
3. Press th ENU/OK key.

4. The following screen will appear:

DATALOGGER

DETRIL
THE ONLY

5. Use the up and down arrow keys to toggle betweeralfowing settings:
» Directory. Create and edit files
* Notes Customized comments/description per reading
» Output Format Choice of output format

To select thdirectory option, press thMIENU/OK key. The following screen will
appear:

DATALOGGER

Use the up and down arrows to select a file, ardptheVIENU/OK key. TheFile
Createscreen will appear.
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Bi15

1% 81/17/14

Use the up and down arrow keys to determine tkeype and the amount of readings
stored per file. The following file types include:

* Linear

* Linear + CPT (Custom point)
« 2D

e 2D+ CPT

« 3D

» Boiler

* Sequential

* Bscan

» Configuration
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Note: It is not necessary to enter data into such fields as: Description, Location,
Inspector ID, or Prefix.

DIREC

DESCRIPTIONM:

Description

FILE CREATE
PTIOM:

LOCHTION:

Location

FILE CREATE
LOCAHTION:

INSPECTOR 1D:

LIMERR

DELETE

Inspector ID
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FILE CREATE FILE CREHTE

COME IGURAT [ON L INEER

PREFIX:
STARTING ID:
EMDING ID:

RTING [D:

ENDING 1D:

PREF I PREFIX:
STARTING 1D: STARTING [D:

EMDING ID: ENDING 1D:

2D + CPT 3D

BUILER
PREFIX:
STARTING 1D:

EMDING ID:

Boiler Sequential
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FILE CREATE FILE CREATE

CONFIGURHTION

B-Scan Configuration
After the file type is selected, press ##&— Nextkey. Then use the arrow keys to select
a number for th&tepfield, as shown below. Press thé — Nextkey when you are done.

FILE CRERATE
PREFIX:

STHRT COL:
106_

EWMD COL:

DELETE
Prefix Start Col
FILE CREATE

DELETE

End Col

Note: It is imperative that the starting and ending ID always have the exact same
number of digits.
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FILE CREATE

STEF:
1_

PATTERN

DELETE

Use the up and down arrow keys to select a pafsgandard or reverse). Press B4e-

Donekey when you are finished.
FILE CREATE FILE CREATE
%TEP:

PATTERM STHNDERD PRATTERM REYVERSE

Standard Reverse

The list of directories will appear. Simply hightigthe file you want to open and press
F2 for open o3 to return toMleasurescreen

SACK OPEN !
Use the arrow keys to select any letter or symbahe screen to create a Starting ID.

Press th&4 — Nextkey when you are done.
Repeat instructions above for the Ending ID.

Use the arrow keys to select any letter or symbhdhe screen to create a Prefix. Press
theF4 — Nextkey when you are done.

Once you have created a file, you may open theddé information, or delete the file
from the datalogger. After you find the file naneeg(, “ECHO09” as shown below), press
theF4 — Nextkey.
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FILE CREATE

FILE MAME:
OIRECTORY SO CHRD

LN 481

o [
L 401 0% 01/14/14

Note, the F keys now display different options.
Use the arrow keys to select any letter or symbhdhe screen to create a description.

DIRECT

DESCRIPTIONM:

LOCATION:

Use the arrow keys to select any letter or symbhdhe screen to create an Inspector ID.
Press th&4 — Nextkey when you are done.
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FILE CREATE

LOCATION:

INSPECTOR 1D:

LIMNEAR

DELETE

Use the arrow keys to chose the file type (segaktitiear, or linear + CPT). Press the
F4 — Nextkey when you are done.

LINERR
PREF IX:

STARTING ID:

ENDING 1D:

Linear

TYPE LIMNEHR + CPT

PREFIX:
STARTING 1D:

ENDING ID:

Linear + CPT

You will also need to decide, per file, if you wadatsave the thickness and an A-Scan.
Find the file from the Directory and press #®&— Measurekey.
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401 gi B1/14/14

BACK OPEMN | MERSURE | CREAT

Press th&1 — Save AS(key to save the measurement as an A-Scan as stow:b

Reviewing a File

To review a file from thé&/leasurementmode screen in datalogger version only, follow
these steps:

1.
2.

Press thé&3 keyfrom theMeasurementmode screen.

Use the up and down arrows to find the file, arebprthd=2 — Openkey to open
the file.

SD FILE
CH 10

401 24 05/19/15
4a1 A1/14/14

E T CREAT

Use the up and down arrows to select a functiod pmess thitMENU/OK key.
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0 FILE
EAR ALL RERD

C |
LM E]
4. Use the up and down arrows to review the file detai

T
T
H
A
H
H
A
" H

LK RECHLL ;
If there is an A in the right of the file (as shomrthe image above) that means A-Scan is
saved, or if there is a T that means there is akflgiss. You can scroll down to any of

them then press tMENU/OK key and the recalled reading in that location eydpear
on the screen. Use the left or right arrow to kjyiscroll to the next stored value.

To clear a reading, highlight the reading to baed then press the3 key for clear. A
prompt will appear: Are you sure. Présafor yes and-3 for no, orF1 for Exit.

If you clear a reading, or a series of readingss®theM ENU/OK key over the reading
you would like to re-take and the ID will go backthe reading to be re-taken. The ID
will then advance to any open (cleared) readings itigets to the next available ID in
the series to be taken. For example; if you cleadings 1 and 3 and the last reading in
the file is ID number 10, the sequence upon clgamadings 3 and MENU/OK will

be reading 1 to re-take, skip over 2, and to 3,dénem ID number 11 as the next
available id.

B-Scan

The Datalogger version of ECHO 9 (ECHO 9DL or ECBIQLW) comes standard with
the B-scan, which is a side view of the test piesiag inspected. The B-scan is a great
visual tool to quickly and easily show a represeaitaof wall thinning. The standard B-
scan is hon-encoded, which means there is no atioelto the image relative to the test
piece. Danatronics offers the EZ Scan 4 as a haedegtion, which is a magnetic wheel,
one axis encoder. When used with the ECHO 9DL owDthe image shows the
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Distance Traveled (DT) so you can correlate theggnan the gage to a spot that was
tested. Follow the images below to help set uBtsean.

Image of a 5-step test block with both high and &arms enabled

The image above shows the B-scan after it stops.niihimum thickness will be shown
in the middle of the display. Use the left or rigintow to scroll the B-scan and see the
thickness value at the vertical blue line. Sedrtiege below for a description of the
various visual indicators for the B-scan display.

«—— Index value

[725-SCAN ~

cursor

R - Vi alarm ine

i | Max alarm line

B.519 IN : Scan direction

B-scan max
thickness
reference

68



ECHO Series Ultrasonic Thickness Gages

MAMLIAL
LEFT TO RIGHT
E

LEFT TO RIGHT
DFF

69



Danatronics, Corp.

To Set up a B-scan, go to measurement and turraB-e. Once B-scan is set to manual
or (optional encoder), you will have other screbaices to select maximum thickness
you expect to encounter. The max thickness shoaikebjust a little higher you're your
maximum thickness so that the screen resolutioth@wertical axis is maximized. The
ECHO defaults to .500” or 12.7mm. You can also sidflirection left to right or right to
left, B-scan LOS as pause (default) or continue @&k A-scan on Min, Max or Alarm.

If you choose Min or Max, only 1 A-scan is savddidu choose on alarm, a maiximum
of You can save the B-scan by simply pressingrtheSavekey. The B-scan will be
saved to the Datalogger file. Next, ggM&NU/OK , Dataloggger, Datlogger Dir, and
highlight the file. Click theReview Detailsoptions as shown in the image below.

E

The image below shows the ID where the entire Brétege is saved; it is indicated by
the letter “B” to the right of the file. PreB8ENU/OK to review the image.

@090 1N B

RECALL
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To review the image, use the left or right arrow t@scroll, or press the4 - BEG key,
for the Beginning of the image or the End of thaga.

Split A and B-scan

When B-scan is enabled you can toggle betweenBFsitlan and Split Screen showing
A-scan at the top and B-scan at the bottom by prgs$ke Display mode key4). By
using the left or right arrows in this mode, yom saroll to various real time settings and
adjust on the fly:

Echo to echo

ID

Alarm

B-scan off

Gain

Rectification

B-scan max range

A-scan range

ONoGk~WNE

Note: If blank is on under measurement, they would be adjustable as well.
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Saving A-scans with B-scan on

CAUTION: Saving A-scan on alarm is limited to 65 A-scan and 185 B-scans and can fill
up the buffer memory quickly.

Below are descriptions of the different capacities in which the B-scan buffer can save
thicknesses and A-scans.

Save A-scan on Alarm
Worst Case:
65 A-scans
185 thickness readings
Best Case:
10,000 thickness readings
0 A-scans

Save A-scan on Min or Max
10,000 thickness readings
1 A-scan for the min or max

Never
10,000 thickness readings
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9 Technical Specifications
Product Specifications for the ECHO 9 Series
Size:7.25" (184 mm) (L) x 4.00" (201.5 mm) (W) x 2.0B0(8 mm) (H)

Weight: 1.15 Ibs (0.52 kg) with internal Li-lon batteryOlb. (0.45 kg) with
optional Alkaline tray including 3 AA batteries

Display: 3.5" high resolution color display, 320 x 240 pxél/4 VGA, sunlight
readable, including multiple color choices

Backlight: Light Emitting Diode (LED) backlight, includes vabhle light
intensity, indoor and outdoor modes

Temperature: (Gage Operating) -4° to 122°F (-20°C to 50°C)

Package:Designed for IP67 rating, custom, splash-proofhhigpact plastic
with illuminating rubber keypad for go/no-go tesfin

Transducer connector type:Lemo 00 (2qty)
Bandwidth: 0.5-30 MHz (-3dB)
Measurement rate:4 Hz or 25Hz

Pulser: 150V, Square Wave

Range: Thickness range depends on gage type, probe selectd material
conditions. Typical range in corrosion mode, 0.02@3" (0.508 — 584 mm)

Calibration: Cal zero, Cal velocity, Two-point calibration or thuCalibration
performs a two-point calibration using a 5-step késck

Material Velocity Range: 0.0200 in/usec - 0.7362 in/uS (0.508 — 18.699
mm/uS)

Batteries: Standard 3.7V Li-lon internally rechargeable bat{@6 — 20 hours)
or optional alkaline tray for 3 AA batteries (8 2 fiours)

Data XL: Interface program to send and receive stored rgadiatest firmware
and application set up files as two way communicatrom ECHO to computer

USB:USB 2.0
Stored setups:Storage and recall of calibration and set up files

Memory: Internal memory standard on all models. For dagdognodels 2GB
micro SD card standard and expandable up to 32GB
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Gain: Low, Standard and High for gages without wavefa2th- 94 db in 1 db
increments

Blanking: Main Bang Blank and Blank After First Received Echo

Zoom: Automatically centers echos in the center of tlepldly independent of
material thickness

Units: English, Metric, Microseconds

Temperature correction: Software to correct for varying sound speed as a
function of entered temperature

Languages:English, French, German, Spanish, Italian, Rus€aech, Finnish,
Chinese, Japanese, Hungarian

Fast Min/Max: Displays minimum, maximum or both simultaneousl|yhwi
actual thickness at 25 Hz

Alarms: Gage vibrates and beeps. Display changes colod lmasalarm
condition

Transducers: Single, dual, delay lines, contact, immersion. Go t
www.danatronics.com/transducerchart.html for mafermation

Measurement types:Main bang to first backwall echo, Echo-to-Echo and
velocity mode (displays acoustic sound speed basenhtered thickness)

Freeze modeDirect access to freeze display (ideal for highgerature
applications)

Hold mode: Holds display to retain last thickness reading

Warranty: Limited 2 year warranty under normal use on pantslabor for
gage. Optional Dan-A-Care to add up to 3 more years

Shut off: Selectable auto shut off 1 — 31 minutes or never sff

Differential mode: Displays the difference from actual thickness messent in
absolute or percentage of a user entered refexahge

Resolution: 0.001" or 0.010" as corrosion gage and 0.001"@d@L" in
Precision mode

Transport case:Hard plastic with high density molded foam cut fartgage
and most accessories

Certifications: CE certified, RHOS compliant, designed for IP67
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Accessory mount:ECHO 9 includes a 1/4x20 standard connection pwirthe
back of the unit to allow for a multitude of acaasss including a magnetic pipe
attachment and a Gorilla Pod

Standard inclusions:ECHO 9 series ultrasonic thickness gage, DKS-537,
5MHz, 0.375 inch diameter transducer with pottelalesa20z bottle of couplant,
operation manual, Data XL interface program, USBleaCharger Adapter,
Transport Case. *A transducer is included with eaddel. Contact Danatronics
for detalils.

Available software options:Datalogger with B-scan, Live waveform, Precision
mode, Oxide scale, Coating thickness

Hardware options: EZ Scan B-scan Encoder, Bluetooth, Alkaline batteay,
rubber boot

MADE IN USA
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10 Software Options for the ECHO 9 Series

Datalogger with B-Scan

The B-Scan represents a cross sectional view otegh@iece. The simplest example is to
show a 5-step test block. To turn on the optionc@rSfor EHC-09 series press the
MENU/OK key, go toMeasurement find B-scan and press tMENU/OK key. First
enter the maximum thickness you expect to scargukmup, down, left and right keys,
then turn on the B-Scan scrolling down and righvwar(left arrow for off). PresB3 in

lefty or F1 in Righty mode whedone The bottom of the display will read SAVE,
START or STOP and CLEAR. To Start a B-Scan, cotpline test block and press the
F2 — Startkey. If you uncouple the transducer, B-Scan vidpsdue to LOS. If you press
theF2 — Stopkey, the minimum thickness will be displayed ie genter of the screen
while a vertical cursor allows you to review reagginDuring review the thickness value
is updated in the top right of the display. To sall¢he readings, press thé — Save

key. The amount of saved readings up to the fde of 5,000 readings or what was pre-
determined in the current file (See Dataloggerupet

Saving a B-Scan to Memory

When saving images to a B-Scan file, first set @ippaname, save as a linear file and
Thickness only...Thickness only is very importanbae B-Scan screen represents
approximately 200 data points and a thickness ancform file would be full before
one B-Scan full screen is complete. Press DonespheF2 — Start key, and thé&1 —
Savekey. You can now press tIMENU/OK key, scroll to Datalogger, choose the B-
Scan file to review, thMIENU/OK key, Review, thtMENU/OK key, scroll over where
an id and reading are present, and presMBRU/OK key. The B-scan will appedf2
will center the minimum (min) in the middle of teereenF3 will show either Beg or
End to go to the beginning or end of file. You edso use the left or right keys to move
the cursor (triangle) to show the thickness inttdgeright above the triangle.

Encoded B-Scan

The ECHO 9 can be equipped with a magnetic wheeéli axis encoder (EZ Scan 4).
The EZ Scan 4 is an optional accessory that carsée with the B-Scan option. The EZ
Scan 4 uses a 5 Mhz dual transducer.

.I-I-‘J

Plug the lemo connectors into the connection orgtge for the transducer. The lemo
connector, with a red dot on the end, is the encoolenector. Line up the 2 red dots to
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plug in the encoder connector. (All ECHO 9DL gagesd to be modified for this
connector if the encoder is to be used. Contactanics for details.)

To start on the encoder, préddENU/OK , Measurement, B-Scan, aMENU/OK . Then
use the right arrow to select either off, manuakmcoder. Use the down arrow and
highlight max thick and then left or right to chanifpe value to change the maximum
thickness (just larger than actual test piece).tdsalown arrow to highlight encoder
resolution between 0.031 — 2" by using left or tighrow once Resolution is highlighted:

Transducers

Danatronics offers the use of a wide variety ofrauilly dual probes with the EHCO 9
series as well as a few delay line probes. Sed bbebow for specifications on our
available probes.

A% @.e@em-““" \
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ECHO 9 Transducers

Part Number Range in Steel Echo o Echo Range in Steel Frequency Diameter Temperature Range Connector Type

SranparD DuaL TRNSDUCERS

DK-250 0.1-20" (2.5mm-508mm) 0.200"5"(5.08mm-127mm)  225MHz  0.57127mm 32-332FI0-200C  Right Angle Potted - Lemo 00
DK-525 0.040"-20".76mm-508mm)  0.080"2" (2mm-50.8mm) 5.0MHz 0.25%/6.35mm 32-392F/0-200C  Right Angle Potted - Lemo 00
DK-537 0.040"-20° {1mm-508mm) 0.080"-2" (2mm-50.8mm) 5.0 MHz 0.375"9.52mm  32-382Fi0-200C Right Angle Potted - Lemo 00
DKS-537 0.040"-20° {tmm-508mm) 0.080"-2" (2mm-50.8mm) 5.0 MHz 0.375"9.52mm  32-100FI0-38C Right Angle Potted - Lero 00
DK-550 0.040"20° {.7€mm-508mm)  0.080"-2" (2mm-50.8mm) 5.0 MHz 0.512.7mm 32-392Fi0-200C Right Angle Potted - Lemo 00
DK-718 0030"2.0"(76mm-50mm)  0.080"1"(1.55mm-25.4mm) 7.5 MHz 18774 75mm 32-392F/0-200C  Right Angle Potted - Lemo 00
DK-1025 0.020"-2"(.5mm-48.2mm) 0.060™1" (1.5mm-25 4mm) 10.0 MHz 0.25°/6.35mm 32-382Fi0-200C Right Angle Potted - Lemo 00

Part Number | Range in Steel Echoto Echo Range in Steel Frequency Diameter Temperature Range Connector Type

Cawposite Duac TRansDUCERS

DC-110 0.200"-20" {5.08mm-508mm)  Not recommended for EtoE 1.0 MHz 1%/25.4mm 32-122F(0-500 Right Angle Potted - Lemo 00

DC-A75 0.150"20" {3.81mm-508mm)  Not recommended for EtoE 1.0 MHz 75"19.05mm 32-122Fi0-50C Right Angle Potted - Lemo 00
DC-250 0.1"-20" (2.5mm-508mm) 0200-5"(5.08mm-127mm) ~ 225MHz  5'127mm 32-122F|0-50C Right Angle Potted - Lemo 00
DC-525 0.030"-20" {.76mm-508mm)  0.080"2" (2mm-50.8mm) 5.0MHz 0.25"6.35mm 32-122Fi0-50C Right Angle Potted - Lemo 00
DC-537 0.040"20' {1mm-508mm) 0.080"2" (2mm-50.8mm) 5.0 MHz 0.375'852mm  32-122Fi0-50C Right Angle Potted - Lemo 00
DC-550 0.030"-20" {.7émm-508mm)  0.080"2" (2mm-50.8mm) 5.0 MHz 0.5"12.7mm 32-122Fi0-50C Right Angle Potted - Lemo 00
Part Number | Range in Steel Echo to Echo Range in Steel Frequency Diameter Temperature Range Connector Type

DuaL EcHo To EcHo TRANSDUCERS

DKS37EE 0.040"-20" (1mm-508mm) 0.080"-1.5” (2mm-38.1mm) 5.0 MHz 0.375"/9.52mm 31-392F/0-200C Right Angle Potted - Lemo 00
DK-718EE 0.030™-1.5" (.76mm-38.1mm)  0.060™-1.0" (1.5mm-25.4mm) 7.5MHz 0.187"/4.75mm 31-392F/0-200C Right Angle Potted - Lemo 00
Part Number ‘ Range in Steel Echo to Echo Range in Steel | Frequency ‘ Diameter ‘ Temperature Range ‘ Connector Type

DuaL HicH TEmp TRANSDUCERS
DHT-537 0.040"-20" (1mm-508mm) 0.080"-2" (2mm-50.8mm) 5.0 MHz 0.375"/9.52mm -5 10 950F/-20 to 508C  Straight Microdot - requires detachable cable
DHT-537RM 0.040"-20" (1mm-508mm) 0.080"-2" (2mm-50.8mm) 5.0 MHz 0.375"/9.52mm  -5t0 950F/-20 10 509C  Right Angle Microdot - requires detachable cable

Part Number Range in Steel Echo to Echo Range in Steel m Diameter Temperature Range Connector Type

DeLay LiNe STANDARD TRANSDUCERS

DLK-525 -025-500" (.63mm-12.7mm)  025-.500" (.63mm - 12.7mm) 5.0 MHz 0.25"/6.35mm 32-122F/0-50C Straight Micradot - requires detachable cable
DLK-1025 .020™-.500" (.5mm-12.7mm) .020"-.500" (.5mm - 12.7mm) 5.0 MHz 0.25"/6.35mm 32-122F/0-50C Straight Microdot - requires detachable cable
Part Number | Range in Steel ‘ Echo to Echo Range in Steel Frequency Diameter Temperature Range Connector Type

DeLay Line ComposITE TRANSDUCERS
DLC-525 .040-500" (Imm-12.7mm)  .040"-500" (Imm - 127mm) 5.0 MHz 0.25"6.35mm 32-122F/0-50C Straight Microdot - requires detachable cable

I
Part Number Range in Steel Echo to Echo Range in Steel Frequency Temperature Range Connector Type

DeLay LiNe PenciL ProBe TRANSDUCERS
DLK-1225PP-SM 020200 (5mm-5.08mm)  .020"-200" (5mm - 5.08mm)  120MHz  0.1225%3.11mm  32-122F/0-50C Straight Microdot - requires detachable cable
DLK-1225PP-RM .020"-.200" (.5mm-5.08mm) ~ .020"-.200" (.6mm - 5.08mm)  12.0 MHz 0.1225%3.11mm  32-122F/0-50C Straight Microdot - reqiires detachable cable

Quick CHancE AnGLE Beam Transpucers (ANGLE Beam is on THE ECHO 9, EHC-09 CoLor anp THE FuLL TRansDuceRs LisTs)
Available in: Diameter: 1/4", 3/8" & 1/2" Frequencies: 1.0, 2.25,3.5,5.0,7.5& 10.0 MHz

Acoustic Sound Speed for Common Materials
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The sound velocity table is a list of the speedafnd in various materials. This
information is necessary to have when using the gaghe speed the ultrasound will
move through the material in question need to bgrnammed into the gage to obtain an
accurate thickness.

All velocities in this sound velocity table are apgamations:

Material Sound Velocity Inch/uSecond Metres/second
Air 0.013 330
Aluminium 0.250 6300
Alumina Oxide 0.390 9900
Beryllium 0.510 12900
Boron Carbide 0.430 11000
Brass 0.170 4300
Cadmium 0.110 2800
Copper 0.180 4700
Glass(crown) 0.210 5300
Glycerine 0.075 1900
Gold 0.130 3200
Ice 0.160 4000
Inconel 0.220 5700
Iron 0.230 5900
Iron (cast) 0.180 4600
Lead 0.085 2200
Magnesium 0.230 5800
Mercury 0.057 1400
Molybdenum 0.250 6300
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Monel 0.210 5400
Neoprene 0.063 1600
Nickel 0.220 5600
Nylon, 6.6 0.100 2600
Oil (SAE 30) 0.067 1700
Platinum 0.130 3300
Plexiglas 0.110 1700
Polyethylene 0.070 1900
Polystyrene 0.0930 2400
Polyurethane 0.0700 1900
Quartz 0.230 5800
Rubber, Butyl 0.070 1800
Silver 0.140 3600
Steel, Mild 0.230 5920
Steel, Stainless 0.230 5800
Teflon 0.060 1400
Tin 0.130 3300
Titanium 0.240 6100
Tungsten 0.200 5200
Uranium 0.130 3400
Water 0.0584 1480
Zinc 0.170 4200
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Updating the ECHO 9 Gage
To update an ECHO 9 gage, follow the below steps:

1. Power on the ECHO 9 gage by holding Eiekey until the unit beeps and
displays the splash screen.

2. Connect the ECHO 9 gage via a USB cable to a canphit already has Data
XL software (v3.7.4 or higher) installed on it.

3. Launch Data XL software.
3a. Click theSoftware Upgradetab located in the upper portion of Data XL.

3b. Click theSelect File To Downloadbutton, which will launch an open file
dialog box. Select the file to update the ECHO §egdin the example below,
the fileEcho v.0.0.12f.binwas chosen.)

3c. Click theStart Download button, which will commence with the software
update. The ECHO 9 gage should display the mestagamching Update”’
on the screen. Shortly after, the update progralhpwiceed to update the
gage. Once the update is complete, the screeuligfilay a message to
“Unplug USB cable to turn off powef. At this point, the software update
process is completed.

[ R
Data XL - Version 3.7.4e 3a L] e
Diata File Tlansferl Software Upgrade ITen'ninal ] Preferences | File Merge | File Create
Select File to Download

File: 15 \common \Product Software\ ECHOEcho v0.0. 12 bin

1. ff EHC-08/UPG-07is ON - Make sure USE cable is unplugged from the PC orthe EHC-08/UPG-07. Then preas
and hold the F1 key to tum the EHC-09/UPG-07 off. Wat urtil you hear one beep before releasing the F1 key.

If EHC-09/UPG-07 is OFF - Make sure USB is unplugged from the PC orthe EHC-09/UPG-07.
2 Press and hold the DOWN amow key on the EHC-08/UPG-07 WHILE plugging the USB cable into the
EHC-08/UPG-07 and PC.
3. Click on Start Download.

3c

|

Progress:

Status:

NDT i
L MadsiEasy

Close
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11 Technical Assistance

Call Danatronics, Corp. at 978-777-0081 or emagtusales@danatronics.com for
specific technical assistance or troubleshootingstjans.
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